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TOKEN-BASED DATA MANAGEMENT
SYSTEM AND METHOD FOR A NETWORK

BACKGROUND

Different protection techniques may be used to ensure the
safe operation of electrical instruments 1n hazardous areas.
A hazardous area 1s generally one where flammable gases
and/or particles are present, or could be present. Two com-
mon protection methods to prevent the accidental 1gnition of
flammable gases or particles include using electrical equip-
ment that 1s rated as explosion proof and/or intrinsically
sate. Explosion proof refers to equipment that 1s designed to
contain an internal explosion resulting from the flammable
gases and particulate entering the electronics. This ability to
contain an internal explosion prevents subsequent 1gnition of
the surrounding atmosphere. Intrinsic safety requirements
are intended to guarantee that instrument operation or failure
cannot cause 1gnition, such as 1f the instrument 1s properly
installed 1n an environment that contains explosive gases.
This 1s accomplished by limiting the maximum energy
stored 1n the device 1n a worst case failure situation. Exces-
sive energy discharge may lead to sparking or excessive
heat, which could 1gnite an explosive environment 1n which
the transmitter may be operating.

Such techniques and tools are highly useful 1n the process
control and measurement industry to allow operators to
conveniently communicate with and/or interrogate field
devices 1n a given process installation. Examples of such
process 1nstallations include petroleum, pharmaceutical,
chemical, pulp, and other processing installations. In such
installations, the process control and measurement network
may include tens or even hundreds of various explosion
prool and intrinsically satfe field devices. However, commu-
nication between one or more devices within a network may
be limited, such as by compromising the timeliness or
reliability of the communication of data within the network,
particularly as an intrinsically safe device within the net-
work may be limited with respect to energy use. Accord-
ingly, 1t remains a priority to increase the capability of
communication with a device, particularly 1n hazardous
environments commonly associated with devices that
include explosion proof enclosures and/or are intrinsically
safe.

BRIEF DESCRIPTION OF THE DRAWINGS

For a detailed description of the preferred embodiments of
the 1invention, reference will now be made to the accompa-
nying drawings in which:

FIG. 1 shows a schematic view of a sequence diagram of
an apparatus, a system, and/or a method to manage com-
munications within a network in accordance with one or
more embodiments of the present disclosure;

FIG. 2 shows a schematic view of a wireless network in
accordance with one or more embodiments of the present
disclosure; and

FIG. 3 shows a perspective view of a networked computer
system that may be used as a master device in accordance
with one or more embodiments of the present disclosure.

DETAILED DESCRIPTION

The following discussion 1s directed to various embodi-
ments of the imvention. The drawing figures are not neces-
sarily to scale. Certain features of the embodiments may be
shown exaggerated 1n scale or 1n somewhat schematic form
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and some details of conventional elements may not be
shown 1n the interest of clarity and conciseness. Although
one or more of these embodiments may be preferred, the
embodiments disclosed should not be 1nterpreted, or other-
wise used, as limiting the scope of the disclosure, including
the claims. It 1s to be fully recognized that the different
teachings of the embodiments discussed below may be
employed separately or in any suitable combination to
produce desired results. In addition, one skilled in the art
will understand that the following description has broad
application, and the discussion of any embodiment 1s meant
only to be exemplary of that embodiment, and not intended
to intimate that the scope of the disclosure, including the
claims, 1s limited to that embodiment.

Certain terms are used throughout the following descrip-
tion and claims to refer to particular features or components.
As one skilled 1n the art will appreciate, different persons
may refer to the same feature or component by different
names. This document does not intend to distinguish
between components or features that difler 1n name but are
the same structure or function. The drawing figures are not
necessarily to scale. Certain features and components herein
may be shown exaggerated in scale or in somewhat sche-
matic form and some details of conventional elements may
not be shown in interest of clarity and conciseness.

In the following discussion and in the claims, the terms
“including” and “comprising” are used in an open-ended
fashion, and thus should be mterpreted to mean “including,
but not limited to . . . .”” Also, the term “couple” or “couples”
1s mtended to mean either an indirect or direct connection.
In addition, the terms “axial” and “axially” generally mean
along or parallel to a central axis (e.g., central axis of a body
or a port), while the terms “radial” and “radially” generally
mean perpendicular to the central axis. For instance, an axial
distance refers to a distance measured along or parallel to the
central axis, and a radial distance means a distance measured
perpendicular to the central axis. The use of “top,” “bottom,”
“above,” “below,” and variations of these terms 1s made for
convenience, but does not require any particular orientation
of the components.

Accordingly, disclosed herein 1s an apparatus, system, and
method to manage communications within a network, and in
particular within a wireless network at least partially posi-
tioned or contained within a hazardous area. The wireless
network may include a master device and one or more slave
devices 1n communication with each other. The method
includes sending a token from a master device to a slave
device, receiving an archive record only with the token at the
master device from the slave device, and storing the archive
record from the slave device within an archive record
database at the master device. In particular, the archive
record may only be sent by the slave device and/or recerved
at the master device when accompamed with the token. The
method may further include updating the archive record
database at the master device with the archive record from
the slave device. Tokens may be sent from the master device
to one or more slave devices based upon bandwidth avail-
able within the network and the number of slave devices 1n
communication with the master device. When archive
records are sent to the master device, the archive records
may be sent and received at the master device from the slave
device 1 an order from an oldest un-transmitted archive
record to a newest un-transmitted archive record. The
archive record may be created at the slave device. The slave
device may include a flow meter, and the archive record may
include data of a tlow rate and a property measured by the
flow meter. In particular, the slave device may include an
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embedded flow computer that may take measurements from
a flow meter, such as an orifice meter or a turbine flow meter.
Further, at least one, 11 not all, of the master device and the
slave devices 1s positioned within a wellsite, in which the
master device includes an explosion proof enclosure and/or
1s an intrinsically safe device.

Referring now to FIG. 1, a schematic view of a sequence
diagram of an apparatus, a system, and/or a method to
manage communications within a network 100 1n accor-
dance with one or more embodiments of the present disclo-
sure 15 shown. The present disclosure may relate particularly
to managing communications within a wireless network at
least partially positioned or contained within a hazardous
area. As shown in FIG. 1, the network 100 may 1nclude a
master device 102 and one or more slave devices 104 in
communication with each other. The master device 102 may
have unidirectional control of the slave devices 104, and 1n
one or more embodiments, the master device 102 may be
clected amongst a group of two or more devices, with the
remaining devices then used as slave devices 102.

A slave device, 1n addition to a master device, may be
used to create one or more archive records. For example,
FIG. 1 shows the slave device 104 creating a first archive
record 106 and creating a second archive record 108. An
archive record may include data recorded by the slave
device 104 that may be attributable to a particular location
and/or a particular time. In one embodiment, the slave
device 104 may include and/or be operably coupled to one
or more sensors, such as analog and/or digital sensors.
Accordingly, the slave device 104 may include one or more
measurements from one or more sensors when creating
archive records.

As discussed above, the network 100 may include at least
one or more components that are used within a wellsite. As
such, a slave device and/or a master device 1n accordance
with one or more embodiments of the present disclosure
may include a device to measure one or more properties
and/or characteristics of the wellsite, such as a flow meter
and/or any other type of measuring device known 1n the art.
In such an embodiment, the slave device may be able to
collect one or more measurements related to properties
and/or characteristics related to flow through the wellsite.
Accordingly, an archive record created by a slave device
flow meter may include data of flow rates, such as a
volumetric flow rate, a mass flow rate, and/or an energy flow
rate. Further, the archive record may include one or more
other properties and/or characteristics of the wellsite, such as
static pressure, differential pressure, and/or temperature
related to the flow rates. The slave device 104 may then
create the archive records at predetermined intervals, such as
by creating an archive record when a predetermined amount
of time has passed and/or when a predetermined event has
occurred. For example, 1in one or more embodiments, the
slave device 104 may create archive records on a daily basis,
on an hourly basis, and/or on a minute-by-minute basis.

The master device may send one or more tokens to the
slave device to enable communication from the slave device
to the master device. Accordingly, 1n FIG. 1, the master
device 102 may send two tokens 110 to the slave device 104
with the slave device 104 receiving the tokens. Once the
slave device 104 has tokens from the master device 102, the
slave device 104 may then send archive records created by
the slave device 104 with the tokens to the master device
102. In one or more embodiments, the slave device 104 does
not have to immediately send an archive record with the
token to the master device 102, and as such, the slave device
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104 may hold one or more tokens until an archive record 1s
created and ready to be sent to the master device 102.

The slave device 104 may send and the master device 104
may receive a token along with each archive record. In
particular, 1n FIG. 1, the master device 102 may receive from
the slave device 104 the first archive record along with one
of the two tokens 112, and the master device 102 may
receive the first archive record only with one of the tokens
112 from the slave device 104. In one or more embodiments,
an archive record may be received at the master device 104
only when accompanied by or received with a token. This
arrangement may enable the network 100 to establish and
systematize communication between one or more devices,
particularly communication from a slave device to a master
device, when bandwidth and resources for facilitating com-
munication between such devices may be limited.

In one or more embodiments, a slave device may not send
an archive record to a master device unless accompanied by
a token. If a slave device includes multiple archive records
to send to the master device, a token may be sent with each
different archive record to the master device. Further, 1f a
slave device includes multiple archive records to send to the
master device, the slave device may send the archive records
to the master device 1n order from the oldest un-transmaitted
archive record to the newest un-transmitted archive record.
An archive record may be un-transmitted and/or not
received 11 the archive record has not been sent by the slave
device or 1f the archive record has not been received by the
master device, such as properly sent or received without any
errors. The slave device may then determine, amongst the
un-transmitted archive records, which 1s the oldest, such as
which archive record has the oldest time stamp and/or
contains information with the oldest date or time of mea-
surement/recordation. With respect to FIG. 1, as the first
archive record was created 106 before the second archive
record was created 108, the first archive record was then the
oldest un-transmitted archive record. Accordingly, the slave
device 104 sent the first archive record to the master device
102 after recerving tokens from the master device 102.

After the slave device sends and the master device
receives an archive record, the master device may then store
the archive record from the slave device within an archive
record database at the master device. For example, the
master device 102 may store the first archive record recerved
from the slave device 104 within an archive record database
at the master device 102. In particular, the master device 102
may update an archive record database stored at the master
device 102 with the first archive record received from the
slave device 104. In such an embodiment, the first archive
record may be stored/saved to replace one or more archive
records within the archive record database, and/or the first
archive record may be stored/saved as an additional archive
record within the archive record database.

Further, 1n one or more embodiments, the master device
and one or more slave devices within a network may
synchronize with each other, such as to compare and/or
verily 1f the slave devices have any archive records not sent
to the master device. For example, in one embodiment, the
master device 102 may have a master device register of the
archive records included within an archive record database,
and the slave device 104 may have a slave device register of
the archive records included within the archive record
database. The archive record database for the slave device
104 may include each of the archive records for the slave
device 104. Accordingly, 1n one or more embodiments, the
slave device register may include a listing of the archive
records included within the archive record database for the
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slave device 104. The archive record database for the master
device 102 may include archive records for the master
device 102, may include archive records received from the
slave device 104, and/or may include archive records
received from any other slave device in communication with
the master device 102. Accordingly, 1n one or more embodi-
ments, the master device register may include a listing of the
archive records 1included within the archive record database
for the master device 102.

In one or more embodiments, to synchronize the master
device and one or more slave devices within a network,
registers of the master device and the slave device may be
compared with each other to determine which, if any,
archive records have been created by the slave devices that
have not been sent, and/or not received, by the master
device. As such, with respect to FIG. 1, the master device
102 and the slave device 104 may synchromize with each
other 114. The master device 102 may synchronize with the
slave device 104 by comparing the master device register of
the master device 102 with the slave device register of the
slave device 104. When comparing the master device reg-
ister and the slave device register, the master device 102
and/or the slave device 104 may determine 1f the slave
device 104 has any archive records that have been created
and have not been sent to and/or have not been received by
the master device 102. Accordingly, the master device 102
and the slave device 104 may determine if a gap exists
between the archive record database at the master device
102 and the archive record database at the slave device 104.
Further, though the archive record database at the master
device 102 and the master device register may 1include
information for the master device 102 and/or other slave
devices 1n communication with the master device 102, the
master device 102 in one or more embodiments may com-
pare the information relevant to the slave device 104 in
determining 1f the slave device 104 has any archive records
that have been created and have not been sent to and/or have
not been received by the master device 102.

In addition to determining 1f the slave device 104 has any
archive records that have not been received by the master
device 102, the master device 102 may determine 1f and how
many tokens the slave device 104 may have. In one or more
embodiments, the master device may send one or more
tokens to the slave device such that the slave device may
have a token for each archive record that has not been
received by the master device. With respect to FIG. 1, when
the master device 102 and the slave device 104 synchronize
with each other 114, the master device register and the slave
device register may be compared with each other to deter-
mine that the slave device 104 has the second archive record
that has not yet been sent to the master device 102. The
master device 102 may also determine that the slave device
104 still has one token that has not yet been used. Accord-
ingly, the master device 102 may further determine that the
slave device 104 has one archive record not yet received by
the master device 102 and one token to send the second
archive record such that the slave device 104 does not need
any further tokens to send the second archive record.

Referring still to FIG. 1, the slave device 104 may send
and the master device 102 may receive the second archive
record along with the second of the two tokens 116. After the
second archive record has been received, the master device
102 and the slave device 104 may compare the master device
register with the slave device register again to determine 11
the slave device 104 has any archive records not received by
the master device 102. In this embodiment, as the slave
device 104 created and sent both the first archive record and
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the second archive record, each accompamed with a token,
to the master device 102, the master device 102 may
determine that all archive records created by the slave device
104 have been received by the master device 102. Further,
in this embodiment, the master device 102 may determine
that the slave device 104 does not have any further tokens.
Accordingly, in such an embodiment, the master device 102
may send one or more additional tokens 118 to the slave
device 104 such that the slave device 104 may send an
archive record, once created, with each token back to the
master device 102.

In accordance with one or more embodiments of the
present disclosure, the master device within the network
may send and distribute one or more tokens to one or more
slave devices based upon one or more factors, such as
bandwidth available within the network and the number of
slave devices 1n communication with the master device. In
one embodiment, as the number of slave devices increases,
the number of tokens sent between the master device and
cach particular slave device may decrease. For example, 1n
a network that doubles the number of slave devices 1n
communication with the master device, each of the slave
devices may receive hall as many tokens to ensure proper
communication between each of the slave devices and the
master device. In another embodiment, as available band-
width i1ncreases within the network, the number of tokens
sent between the master device and the slave devices may
also increase. For example, the master device, the slave
device, and/or another component within the network may
measure bandwidth unavailable (e.g., used) and/or band-
width available (e.g., unused) within the network and deter-
mine 11 enough bandwidth 1s available for the master device
to communicate with one or more slave devices. In particu-
lar, the device or component may determine 11 bandwidth
available within the network i1s above a predetermined
amount. If the bandwidth available 1s above a predetermined
amount, the master device may send a token to the slave
device to enable communication for the slave device to send
an archive record to the master device. Further, if the
bandwidth available 1s above other predetermined amounts,
such as a second predetermined amount, the master device
may send multiple tokens, such as two tokens, to the slave
device to enable the slave device to send two archive records
to the master device.

In one or more embodiments, one or more of the slave
devices within a network, such as each slave device, may
determine how much bandwidth 1s required to commumnicate
with the master device based upon one or more factors, such
as: a period at which the slave device is producing real time
data; an amount of transmitted archive records; and/or a
number of non-synchronized slave structures. The estimated
bandwidth may be in terms of transmission time. Within a
packet, such as a maintenance packet, sent from the slave
device to the master device may be the slave device placing
a request for the estimated bandwidth to communicate with
the master device. The master device may collect bandwidth
requests and, based upon the number of requests and amount
of bandwidth requested, may reply to each slave device with
a level of granted bandwidth, such as 1n terms of transmis-
sion time. For example, the master device may grant an
asymmetrical amount of bandwidth to each slave device,
such as to allow selected slave devices to empty any queue
of transmissions. When a slave device indicates that no
tokens are remaining, the master device may 1ssue additional
tokens to the slave device, such as based upon a ratio or
proportion of the calculation period from the slave device
and the granted bandwidth within the bounds of the mini-
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mum and maximum i1ssued tokens. For example, in one
embodiment, the minimum amount of 1ssued tokens may be
two, and the maximum amount of 1ssued tokens may be
twenty. Accordingly, based upon a particular bandwidth
need for a slave device, the slave device may receive a
proportion of these tokens for communication. The slave
devices may then repeat the process, as detailed above, such
that any given slave device may release bandwidth that may
have been granted when a queue 1s emptied and/or allocate
bandwidth to a different slave device, as needed.

Referring now to FIG. 2, a schematic view of a wireless
network 200 1n accordance with one or more embodiments
of the present disclosure 1s shown. As discussed above, the
present disclosure may relate particularly to managing com-
munications within a wireless network at least partially
positioned or contained within a hazardous area. Accord-
ingly, one or more components of the wireless network 200
may be 1mncluded within a hazardous area, such as within a
wellsite, as shown.

The wireless network 200 may include a master device
202 with one or more slave devices 204 1n communication
with the master device 202. As discussed above, the master
device 202 and/or one or more of the slave devices 204 may
be used as a tlow meter and/or any other type of measuring,
device known 1n the art to measure one or more properties
and/or characteristics of the wellsite. For example, one or
more of the slave devices 204 may be able to collect one or
more measurements related to properties and/or character-
istics related to flow through the wellsite. Accordingly, an
archive record created by one or more of the slave devices
204 may include data of flow rates, such as a volumetric tlow
rate, a mass tlow rate, and/or an energy flow rate. Further,
the archive record may include one or more other properties
and/or characteristics of the wellsite, such as static pressure,
differential pressure, and/or temperature related to the tlow
rates.

As such, with respect to FIG. 2, a first slave device 204A
may be used to monitor and measure one or more properties
and/or characteristics of a wellhead 210, such as to monitor
and measure casing pressure. A second slave device 204B
may be used to monitor and measure one or more properties
and/or characteristics of material flowing into a choke
manifold 212. A third slave device 204C may be used to
monitor and measure one or more properties and/or charac-
teristics of material flowing out of the choke manifold 212
and/or into a separator 214. A fourth slave device 204D may
be used to monitor and measure one or more properties
and/or characteristics of material, such as gas, flowing out of
the separator 214. A fifth slave device 204E and/or a sixth
slave device 204F may be used to monitor and measure one
or more properties and/or characteristics ol material, such as
water, tlowing out of the separator 214. A seventh slave
device 204G may be used to momitor and measure one or
more properties and/or characteristics of material, such as
o1l, flowing out of the separator 214 and/or into a surge tank
216. Further, an eighth slave device 204H may be used to
monitor and measure one or more properties and/or charac-
teristics of material, such as gas, flowing out of the surge
tank 216.

The master device 202 may then be 1n commumnication
with one or more of the slave devices 204. Further, a
computer 218 may be 1 communication with the master
device 202, such as to retrieve information with respect to
the master device 202 and/or one or more of the slave
devices 204. In such an embodiment, the master device 202
may be positioned within the wellsite, whereas the computer
218 may communicate with the master device 202, such as
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through a Modbus communications protocol, 1n a non-
hazardous area. Further, one or more of the slave devices
204 may be autonomous such that, independent of the
connection status between the master device 202 and the
slave devices 204, the slave devices 204 may continue to
gather information and data and archive records to later be
transmitted to the master device 202.

Aspects of embodiments disclosed herein, such as send-
ing and receiving an archive record with a token, creating
and storing an archive record, and comparing registers,
amongst one or more other functions, may be implemented
on a specialized computer for use within a hazardous area
and/or any type of computer regardless of the platform being
used. For example, as shown 1n FIG. 3, a networked com-
puter system 302 that may be used as a master device in
accordance with an embodiment disclosed herein may
include a processor, associated memory, a storage device,
and numerous other elements and functionalities typical of
today’s computers. The networked computer 302 may also
include input means, such as a touch screen and/or one or
more explosion proof buttons, and output means, such as a
display. The networked computer 302 may be connected to
a local area network (LAN) or a wide area network (e.g., the
Internet) via a network interface connection and/or a wire-
less network connection. Those skilled in the art will appre-
ciate that these input and output means may take many other
forms. Additionally, the computer system may not be con-
nected to a network. Further, those skilled in the art waill
appreciate that one or more elements of aforementioned
computer 302 may be located at a remote location and
connected to the other elements over a network.

As a network 1n accordance with the present disclosure
may be positioned within a hazardous area, such as within
a wellsite, a master device and/or a slave device may be
intrinsically safe and/or include an explosion proof enclo-
sure. As such, 1in accordance with one or more embodiments
of the present disclosure, “explosion proot,” as used herein,
1s used 1 a context consistent with the National Fire
Protection Association (NFPA) and the National FElectric
Code (NEC®), both of which have helped define the term
“explosion prool.” Definitions for several types of protec-
tion techniques acceptable when designing products for use
in hazardous (classified) locations include, but are not lim-
ited to: explosion proof, dust ignition proof, dust tight,
purged/pressurized, intrinsically safe, and hermetically
sealed. These definitions set the criteria that must be met by
all components 1nstalled 1n hazardous (classified) locations.
As such, 1n accordance with one or more embodiments, to
meet the criteria for the explosion proof rating, an enclosure
1s be able to contain any explosion originating within 1ts
housing and to prevent sparks from within 1ts housing from
1gniting vapors, gases, dust, and/or fibers 1n the air surround-
ing 1t. Therefore, explosion prool, when referring to elec-
trical enclosures, does not mean that 1t 1s able to withstand
an exterior explosion. Instead, it 1s the enclosures ability to
prevent an internal spark or explosion from causing a much
larger blast. Additionally, 1n one or more embodiments, an
explosion proof enclosure 1s able to meet the temperature
requirements of the specific application 1n which 1t 1s to be
installed. This means that the operating temperature of the
motor (and its enclosure) or other component cannot be
greater than the lowest 1gnition/combustion temperature of
the gases or dusts 1n the atmosphere where the component 1s
to be installed.

An apparatus 1n accordance with the present disclosure
may provide one or more of the following advantages. An
apparatus in accordance with the present disclosure may be
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intrinsically safe such that the apparatus may be used within
a hazardous environment. The apparatus as discussed and
described above may be limited 1in the maximum energy
stored, power consumption, and/or used with the apparatus
to prevent sparking or excessive heat. For example, a data
management system of the present disclosure may be
capable of consuming only very low amounts of power for
extended periods of time.

Those of skill in the art would understand that information
and signals may be represented using any ol a variety of
different technologies and techmiques. For example, data,
instructions, commands, information, signals, bits, symbols,
communications, and chips that may be referenced through-
out the above description may be represented by voltages,
currents, electromagnetic waves, magnetic fields or par-
ticles, optical fields or particles, or any combination thereof.

Those of skill would further appreciate that the various
illustrative logical blocks, modules, circuits, and algorithm
steps described in connection with the embodiments dis-
closed herein may be implemented as electronic hardware,
computer soiftware, or combinations of both. To clearly
illustrate this interchangeability of hardware and software,
various 1llustrative components, blocks, modules, circuits,
and steps have been described above generally 1in terms of
theirr functionality. Whether such functionality 1s 1mple-
mented as hardware or software depends upon the particular
application and design constraints imposed on the overall
system. Skilled artisans may implement the described func-
tionality in varying ways for each particular application, but
such 1mplementation decisions should not be interpreted as
causing a departure from the scope of the present invention.

The wvarious 1illustrative logical blocks, modules, and
circuits described 1n connection with the embodiments dis-
closed herein may be implemented or performed with a
general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field
programmable gate array (FPGA) or other programmable
logic device, discrete gate or transistor logic, discrete hard-
ware components, or any combination thereol designed to
perform the functions described herein. A general purpose
processor may be a microprocessor, but in the alternative,
the processor may be any conventional processor, controller,
microcontroller, or state machine. A processor may also be
implemented as a combination of computing devices, €.g., a
combination of a DSP and a microprocessor, a plurality of
MICroprocessors, One Or more miCroprocessors 1n Conjunc-
tion with a DSP core, or any other such configuration.

The steps of a method or algorithm described in connec-
tion with the embodiments disclosed herein may be embod-
ied directly in hardware, in a software module executed by
a processor, or 1 a combination of the two. A software
module may reside in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers,
hard disk, a removable disk, a CD-ROM, or any other form
of storage medium known in the art. An exemplary storage
medium 1s coupled to the processor such the processor can
read information from, and write information to, the storage
medium. In the alternative, the storage medium may be
integral to the processor. The processor and the storage
medium may reside i an ASIC. The ASIC may reside 1n a
user terminal. In the alternative, the processor and the
storage medium may reside as discrete components 1n a user
terminal.

Although the present invention has been described with
respect to specific details, it 1s not intended that such details
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should be regarded as limitations on the scope of the
invention, except to the extent that they are included 1n the
accompanying claims.

What 15 claimed 1s:

1. A method to communicate within a wireless network
comprising physical devices, the physical devices compris-
ing a master device and a slave device, the method com-
prising:

determining if bandwidth available within the wireless

network 1s above a predetermined amount at the master
device;

sending a token from the master device to the slave device

if the bandwidth available 1s above the predetermined
amount;

receiving an archive record with the token at the master

device from the slave device; and

storing the archive record from the slave device within an

archive record database at the master device.

2. The method of claim 1, wherein storing the archive
record comprises:

updating the archive record database at the master device

with the archive record from the slave device.

3. The method of claim 1, further comprising:

comparing a master device register of the archive record

database with a slave device register of the archive
record database;

determiming 1f the slave device has any archive records

not received by the master device based upon the
comparison; and

sending a token from the master device to the slave device

if an archive record has not been received by the master
device.

4. The method of claim 1, further comprising:

sending tokens from the master device to the slave device;

recerving archive records only with each of the tokens at

the master device from the slave device; and

wherein each of the tokens 1s accompanied by a di

archive record.

5. The method of claim 4, wherein the archive records are
received at the master device from the slave device 1n an
order from an oldest un-transmitted archive record to a
newest un-transmitted archive record.

6. The method of claim 1, further comprising:

determiming at the master device it the slave device has

any tokens; and

sending a token from the master device to the slave device

if determined that the slave device has no tokens.
7. The method of claim 1, further comprising:
determining if bandwidth available within the wireless
network 1s above a second predetermined amount; and

sending a second token from the master device to the
slave device 1f the bandwidth available 1s above the
second predetermined amount.

8. The method of claim 1, further comprising:

creating the archive record at the slave device;
wherein the slave device comprises a tlow meter;
wherein the archive record comprises data of a flow rate

and a property measured by the flow meter.

9. The method of claim 8, wherein the slave device creates
the archive record i1 the master device and the slave device
are not 1n communication with each other, and wherein the
slave device sends the archive record with the token to the
master device upon establishing communication between
the master device and the slave device.

10. The method of claim 1, wherein:

the wireless network comprises a plurality of slave

devices:

e
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at least one of the master device and the plurality of slave

devices 1s positioned within a hazardous area;

at least one of the master device and the plurality of slave

devices 1s positioned within a wellsite; and

the master device comprises an explosion prool enclo-

sure.

11. A non-transitory machine-readable medium to com-
municate within a wireless network comprising physical
devices, the physical devices comprising a master device
and a slave device, the medium comprising code, which,
when executed by a machine, causes the machine to perform
operations, the operations comprising:

determining if bandwidth available within the wireless

network 1s above a predetermined amount at the master
device;

sending a token from the master device to the slave device

if the bandwidth available 1s above the predetermined
amount;

receiving an archive record with the token at the master

device from the slave device; and

storing the archive record from the slave device within an

archive record database at the master device.

12. The machine-readable medium of claim 11, wherein
the storing the archive record comprises:

updating the archive record database at the master device

with the archive record from the slave device.

13. The machine-readable medium of claim 11, wherein
the operations further comprise:

comparing a master device register of the archive record

database with a slave device register of the archive
record database;

determining 1f the slave device has any archive records

not received by the master device based upon the
comparison; and

sending a token from the master device to the slave device

il an archive record has not been received by the master
device.

14. The machine-readable medium of claim 11, wherein
the operations further comprise:

sending tokens from the master device to the slave device;
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receiving archive records only with each of the tokens at
the master device from the slave device; and

.
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wherein each of the tokens 1s accompanied by a di
archive record.

15. The machine-readable medium of claim 11, wherein
the operations further comprise:

determining at the master device if the slave device has
any tokens; and

sending a token from the master device to the slave device
if determined that the slave device has no tokens.

16. The machine-readable medium of claim 11, wherein
the operations further comprise:

creating the archive record at the slave device;
wherein the slave device comprises a tlow meter;

wherein the archive record comprises data of a flow rate
and a property measured by the flow meter.

17. The machine-readable medium of claim 16, wherein
the slave device creates the archive record it the master
device and the slave device are not 1n communication with
each other, and wherein the slave device sends the archive
record with the token to the master device upon establishing
communication between the master device and the slave
device.

18. An apparatus to communicate within a wireless net-
work comprising physical devices, the physical devices
comprising a master device and a slave device, the apparatus
comprising;

means for determining 1f bandwidth available within the

wireless network 1s above a predetermined amount at
the master device;

means for sending a token from the master device to the
slave device;

means for recerving an archive record with the token at
the master device from the slave device; and

means for storing the archive record from the slave device
within an archive record database at the master device.
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